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SOHO
SOHO, the Solar and Heliospheric Observatory, is a mission of international cooperation between the European Space Agency (ESA) and the U.S. National Aeronautics and Space Administration (NASA).  SOHO’s major goal is to enable scientists to solve some of the most perplexing riddles about the Sun, including the internal structure of the Sun, the heating of its extensive outer atmosphere, and the origin of the solar wind. 


Artist’s rendition of the SOHO spacecraft


SOHO
Artist’s rendition of the SOHO spacecraft. SOHO was launched in December 1995 by an Atlas Centaur rocket and became operational in March 1996. SOHO weighs about two tons, is about 4 meters high, and with its solar panels extended stands about 9.5m across. It was launched in December, 1995. SOHO is expected to continue operating well past solar maximum in 2001.
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SOHO spacecraft being prepared for thermal tests
at Intespace in Toulouse, France



SOHO
In this photo the top of the spacecraft and instruments can be seen mounted on the side-walls of SOHO. The two larger telescopes (on the left and top) are CDS and UVCS, respectively. The smaller instrument in the center of the reflecting front panel is VIRGO.
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SOHO payload module, without thermal blankets,
at the end of its integration and testing at
Matra Marconi Space


SOHO
The spacecraft underwent thorough testing of all of its elements before final integration and testing. All of the instruments are mounted on the upper part of the spacecraft (the payload module), while the lower part (the service module) contains the sub-systems and propulsion platform. 
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SOHO
SOHO, a solar scientific observatory,  has 12 instruments on board to observe the Sun 24 hours a day. It is a mission of international cooperation between the ESA and NASA. SOHO is the most sophisticated solar observatory ever built. With its range of instruments from imagers and spectrometers to particle counters, scientists are provided an unparalleled breadth and depth of information about the Sun.


Schematic of SOHO'’s orbital path in relation to
the Earth, moon, and Sun — SOHO is about
1.5M km sunward of the Earth


SOHO
SOHO’s uninterrupted view of the Sun is achieved by positioning it at a vantage point (known as the Lagrangian Point) where the centrifugal force and the gravitational forces of the Earth and the Sun are in balance. There it maintains a looping orbit where it sends its signals back through NASA’s Deep Space Network, which relays them to its Operations Center at Goddard Space Flight Center in Greenbelt, MD.


The recovery
of SOHO
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Ground operations lost contact with SOHO on 24 June 1998, but
through diligent efforts the recovery team was able to nurse SOHO
back to life by November 1998



SOHO
The recovery was quite a technological feat for the team of engineers fighting to regain control of the spacecraft. This graphic charts the recovery’s progress. The fact that the spacecraft and 12 instruments came through the events of the summer of 1998 almost unscathed constitutes a great tribute to the skill, dedication, and professionalism of the scientists and engineers who built them.


A composite image of the Sun that depicts the range of SOHO'’s
scientific research from the solar interior, to the surface and corona,
and out to the solar wind


SOHO
The interior image from MDI illustrates the rivers of plasma discovered flowing under the Sun’s surface. The surface image was taken with the Extreme ultraviolet Imaging Telescope (EIT) at 304Å. Both were superimposed on a Large Angle Spectroscopic Coronograph (LASCO) C2 image, which blocks the Sun so that it can view the corona in visible light. To the right you see a large blast of plasma bursting out from the Sun.
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SOHO
This illustration gives a basic overview of the Sun’s parts. The three major interior zones are the core (the innermost part of the Sun where energy is generated by nuclear reactions), the radiative zone (where energy travels outward by radiation through about 70% of the Sun), and the convection zone (in which convection currents circulate the Sun’s energy to the surface). The flare, sunspots and photosphere, chromosphere, and the prominence are all clipped from actual SOHO images of the Sun.


14 September 1997

Erupting prominence as recorded by EIT
in the He 1l 304A line



SOHO
Prominences are huge clouds of relatively cool dense plasma suspended in the Sun's hot, thin corona. At times, they can erupt, escaping the Sun's atmosphere. Emission in this spectral line shows the upper chromosphere at a temperature of about 60,000 degrees K. The brighter areas in this image represent either greater density or temperature.  




SOHO
The temperature of this material is about 1 million K in the lower corona. The brightest regions are large active region systems, composed of numerous loops filled with emitting plasma. Every feature in the image traces magnetic field  structures.


EIT composite image from three wavelengths
(171A, 195A and 284A) revealing solar features
ungiue to each wavelength


SOHO
Since EIT images are not in a visible wavelength, they are color coded for easy identification. For this image, the nearly simultaneous images from May 1998 were each given a color code and merged into one.


Ratio of EIT full Sun images in
Fe XII 195A to Fe IX/X 171A — Bright
areas are hotter; dark areas are cooler


SOHO
The images were recorded on 19 September 1997. This line ratio gives an indication of the temperature distribution in the Sun's corona with dark areas being cooler regions and bright areas being hotter. Note the distinctive temperature differences in the numerous magnetic loops and the hot extended regions in the outer corona at both the West and East limb.  The coronal holes at the North and South pole clearly show up as “cooler" regions.


70,000 MK

1.1 MK

Magnetic loops and prominences captured by the Extreme
ultraviolet Imaging Telescope (EIT) in three wavelengths


SOHO
The loops of energized particles follow magnetic field lines. The highly energized plasma in these features is held in and guided by strong magnetic fields emanating from the Sun. When the fields finally become unstable and erupt, the plasma breaks away from the Sun’s surface.


EIT 171 full disk image

25 April 1998

Close-up of an active region in extreme ultraviolet light
from NASA’'s TRACE (Transition Region and Coronal
Explorer) spacecraft


SOHO
This 1998 false color image is in the 171Å wavelength band. The looping structure of the magnetic field lines are quite clearly defined here. The SOHO EIT 171Å (blue) full disk image from the same day shows the size perspective.
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A series of EIT 195A images over two days shows two active regions
connecting their magnetic field lines over a large area of the Sun

Images are Fe Xll at 195A showing the solar corona at a temperature of about 1.5 million K.


SOHO
These images show the solar corona at about a 1.6 million K. The individual loop systems  change considerably with time. At the same time the two active regions are connected by a larger magnetic structure which appears to expand outward.


27 July 1999

Size of Earth
for comparison

Large, eruptive prominence in He Il at 304A, with
an image of the Earth added for size comparison


SOHO
This prominence is particularly large and looping, extending over 35 Earth diameters out from the Sun. Erupting prominences (when Earth-directed) can affect communications, navigation systems, even power grids, and can also produce auroras visible in the night skies.
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One of the largest eruptive prominences recorded by
SOHO/EIT in 1997 in He Il at 304A.
It reached 28 times the size of Earth.


SOHO
When prominences erupt towards the Earth, they can produce major disruptions in the near-Earth environment.  A prominence is a structure in the corona consisting of relatively cool plasma supported by magnetic fields. They are frequently observed on the Sun. The material in the eruptive prominence is at temperatures of 60,000 - 80,000 K, much cooler than surrounding corona, which is typically above 1 million K.
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Monochromatic images
obtained simultaneously from
CDS representing different
temperatures and structures
of the solar atmosphere
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SOHO
The images were derived from full disk scans by CDS on 23 April 1998. As the temperature increases, the radiation comes from higher layers of the solar atmosphere, or corona, and is more strongly associated with solar activity.  At the very highest temperatures, only the hot loops above active regions are visible.  Scientists use images like these to probe the temperature structure of the solar atmosphere.


SUMER image in S VI at 933 A
on 12 May 1996


SOHO
The Sun is observed in the emission line of S VI at 933Å, formed in the transition region at about 200,000 K.  The picture was put together from 9256 raster images with an exposure time of 3 seconds each, collected in eight alternating horizontal scans across the Sun.


